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METHOD FOR PRINTING MIXED COLOR
AND BLACK AND WHITE DOCUMENTS AND
FOR RECOVERING FROM INTERRUPTIONS

BACKGROUND OF THE INVENTION

1. Field of the Invention

This ivention relates to a method and apparatus for man-
aging a print shop system in which a plurality of printers are
connected to and managed by a server. In particular, 1t relates
to a method and apparatus for managing print jobs and print-
ers 1n a print shop for printing documents that contain both
color and black and white pages, and for recovering from an
interruption when printing such jobs.

2. Description of Related Art

A professional print shop typically has a plurality of print-
ers connected to a server by a network, where the server
controls the printing of customer jobs on one or more printers.
The printers in a print shop typically have different charac-
teristics and capabilities. In particular, a print shop typically
has both black and white printers and color printers. A con-
ventional practice 1s to print documents containing only black
and white pages (including gray level images) using black
and white printers, and to print documents containing color
pages using color printers. Printing with a color printer 1s
typically more costly than printing with a black and white
printer.

SUMMARY OF THE INVENTION

Many documents to be printed contain both color and black
and white pages. Since color pages are more costly to print, 1t
1s desirable to separate a document 1into a color sub-document
to be printed on a color printer and a black and white sub-
document to be printed on a black and white printer, and
merge the two sub-documents together, referred to as color
split printing. When performing color split printing, interrup-
tions such as paper jam, etc. may occasionally occur on either
the color printer or the black and white printer or when the two
sub-documents are merged. When an interruption occurs,
printing should be resumed 1n a way to ensure that the two
sub-documents are correctly printed and merged 1n the final
document.

Accordingly, the present invention 1s directed to a method
for managing print jobs that contain both black and white and
color pages with the ability to quickly and efficiently recover
from an 1nterruption.

Additional or separate features and advantages of the
invention will be set forth 1n the descriptions that follow and
in part will be apparent from the description, or may be
learned by practice of the invention. The objectives and other
advantages of the invention will be realized and attained by
the structure particularly pointed out 1n the written descrip-
tion and claims thereotf as well as the appended drawings.

To achieve these and other objects, as embodied and
broadly described, the present invention provides a method
for printing N sets of a source document, N being a natural
number, the source document having been split into a first
sub-document and a second sub-document, the method
including: (a) printing on a first printer N sets of the {first
sub-document; (b) placing printed sheets of the N sets of the
first sub-document 1n a paper iserter unit of a second printer;
(¢) starting a printing process on the second printer to print N
sets of the second sub-document while merging the sheets of
the first sub-document 1n the paper inserter unit with printed
sheets of the second sub-document according to a predeter-
mined merging order; (d) when an mterruption occurs 1n the
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printing step (c) during printing of an n” set of the second
sub-document, n being a natural number and n=N, perform-
ing a recovery process including: (d1) removing from the
second printer already printed and merged sheets of the n”

set; (d2) removing from the paper inserter unit any remaining
sheets of the n” set of the first sub-document; (d3) starting a

printing process on the second printer to print N-n sets of the
second sub-document while merging the sheets of the first
sub-document 1n the paper mserter unit with printed sheets of
the second sub-document according to the predetermined
merging order; (d4) determining a point of interruption of the
n” set; (d5) identifying a first sheet of the first sub-document
aiter the point of interruption; (d6) placing printed sheets of
the n” set of the first sub-document starting from the sheet
identified 1n step (d5) in the paper inserter unit of the second
printer; and (d7) starting a printing process on the second
printer to print the n” set of the second sub-document starting
from the point of interruption while merging the sheets of the
n” set of the first sub-document in the paper inserter unit with
printed sheets of the second sub-document according to the
predetermined merging order.

In anther aspect, the present invention provides a method
for producing N sets of a source document, N being a natural
number, the source document having been split into a first
sub-document and a second sub-document, the N sets of the
first sub-document having been printed on a first printer, the
method including: (a) displaying an instruction message for a
user to place printed sheets of the N sets of the first sub-
document 1n a paper inserter unit of a second printer; (b)
starting a printing process on the second printer to print N sets
of the second sub-document while merging the sheets of the
first sub-document 1n the paper inserter unit with printed
sheets of the second sub-document according to a predeter-
mined merging order; (¢) when an interruption occurs 1n the
printing step (b) during printing of an n” set of the second
sub-document, n being a natural number and n=N, perform-
ing a recovery process icluding: (c1) displaying an istruc-
tion message for the user to remove from the second printer
already printed and merged sheets of the n” set; (c2) display-
ing an instruction message for the user to remove from the
paper inserter unit any remaining sheets of the n” set of the
first sub-document; (c3) starting a printing process on the
second printer to print N-n sets of the second sub-document
while merging the sheets of the first sub-document in the
paper inserter unit with printed sheets of the second sub-
document according to the predetermined merging order;
(c4) determining a point of interruption of the n” set; (c5)
identifying a first sheet of the first sub-document after the
point of interruption; (c6) displaying an instruction message
for the user to place printed sheets of the n” set of the first
sub-document starting from the sheet identified 1n step (¢5) 1n
the paper 1nserter unit of the second printer; and (c’/7) starting
a printing process on the second printer to print the n” set of
the second sub-document starting from the point of interrup-
tion while merging the sheets of the n” set of the first sub-
document in the paper inserter unit with printed sheets of the
second sub-document according to the predetermined merg-
ing order.

In another aspect, the present invention provides a com-
puter program product that causes a data processing appara-
tus to perform the above method.

It 1s to be understood that both the foregoing general
description and the following detailed description are exem-
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plary and explanatory and are intended to provide further
explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 illustrate a method for recovering from an
interruption during color split printing according to an
embodiment of the present invention.

FIG. 3 schematically illustrates color split printing.

FI1G. 4 schematically illustrates a print shop system having
a plurality of printers connected to a server via a network 1n
which methods according to embodiments of the present
invention may be implemented.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 4 schematically shows a print shop system 1 having a
plurality of printers 2a, 2b, . . . connected to a server (or any
suitable data processing apparatus) 3 via a network 4. One or
more user terminals (not shown) are also connected to the
server to enable print shop operators to interact with the
server and the rest of the system. The server 3 1s preferably
also connected to an external network 3 such as the Internet
for recerving print jobs (1.e. printrequests from customers and
documents to be printed). The server 3, under control of print
shop management software, receives print jobs from custom-
ers and submits print commands and data to be printed to one
or more printers 2. The print shop management software may
make various management decisions, such as which printer
(s) to use for a print job, either automatically or under various
degree of control of an operator.

When a document to be printed (herein after referred to as
the source document) 1s a mixed color document, 1.e. one that
contains both color pages and black and white pages, the
server 3 makes a determination as to whether to submait the
entire print job (1.e. all pages of the source document) to one
or more color printers, or to split the print job 1nto two sub-
j0obs by submitting the color pages to one or more color
printers and the black and white pages to one or more black
and white printers. A method for determining whether to split
a print job based on a cost calculation to minimize the total
cost of printing the entire job 1s described 1 commonly
owned, co-pending U.S. patent application Ser. No. 11/395,
583, filed Mar. 31, 2006, entitled “Print Shop Management
Method and Apparatus for Printing Mixed Color and Black
and White Documents™. Another commonly owned, co-pend-
ing U.S. patent application entitled “Print Shop Management
Method And Apparatus For Printing Mixed Color And Black
And White Documents”, describes another method for deter-
mimng whether to split a print job 1nto two sub-jobs that 1s
especially useful 1n situations where N-up (multiple pages of
the source document printed on one sheet of paper), duplex
(2-sided printing), or mixed-size paper 1s involved.

If a print job 1s split into two sub-jobs and printed on a color
printer and a black and white printer separately, the source
document and the associated job ticket are processed to sepa-
rate the color and black and white pages 1n the document so
that they can be submitted to different printers. A job ticket,
which 1s associated with the source document, specifies vari-
ous parameters govermng the printing of the document, such
as the number of sets, orientation, input tray, output tray,
finishing instructions (staple, hole punch, etc.), etc. Exem-
plary methods for splitting a job ticket into two sub-job tick-
ets, one for color printing and one for black and white print-
ing, are described in commonly owned, co-pending U.S.

patent application Ser. No. 11/395,583, filed Mar. 31, 2006,
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entitled “Method for Printing Mixed Color and Black and
White Documents™, which 1s incorporated by reference
herein 1n 1ts entirety.

FIG. 3 schematically illustrates color split printing. As
shown 1n FIG. 3, an oniginal print job 10 includes a print
request or job ticket 11, and a document to be printed 12. To
accomplish split job printing, the original print job 10 1s split
into two sub-jobs, a color sub-job 20 and a black and white
sub-job 30. The color sub-job 20 includes a color sub-job
ticket 21 associated with a color sub-document 22, and the
black and white sub-job 30 includes a black and white sub-job
ticket 31 associated with a black and white sub-document 32.
The color sub-job 20 1s printed on a color printer according to
the parameters 1n the color sub-job ticket to generate a color
output 23, and the black and white sub-job 30 1s printed on a
black and white printer according to the parameters in the
black and white sub-job ticket to generate a black and white
output 33. The color output 23 and the black and white output
33 are merged or collated together according to the original
page order of the source document 12, and finished according
to the finishing instructions of the original job ticket 11 to
produce a final printed document 13.

Merging or collating of outputs of two printers may be
accomplished by using a paper inserter unit of one of the
printers. A paper inserter unit, also called a collator, 1s a feeder
in a printer that feeds the paper 1n 1t to the output tray of the
printer, without printing on them, 1n a programmed order
concurrently with the printing of another document by the
printer. First, the first sub-document 1s printed on a first
printer, and the output is transported to a paper mserter unit of
a second printer. The second sub-document 1s then printed on
the second printer. The pages in the paper inserter unit are
merged with the concurrently printed pages of the second
sub-document according to a programmed merging order.
The merging order 1s pre-programmed 1nto the second sub-
j0b ticket as described 1n more detail 1n the above 1dentified
co-pending U.S. patent application Ser. No. 11/3935,583.

In the example 1n FI1G. 3, the color sub-document 1s shown
as being printed first and merged into the black and white
sub-document, but the black and white sub-document can be
printed first and merged 1nto the color sub-document. Prefer-
ably, the original job 1s split such that the printer having the
finishing capabilities required by the original job will be the
second printer, so that finishing can be done at the second
printer aifter merging, without having to move the merged
outputs to another finishing device. If both printers have the
requisite {inishing capabailities, then the original job 1s pret-
erably split such that the sub-job having fewer pages 1s printed
first and merged with the sub-job having more pages so as to
reduce the time required to 1nsert pages during merging.

As an alternative to a paper mnserter unit of the second
printer, a separate device may be used to merge two sets of
already printed pages according to a programmed order. Such
a device has two or more input units, and can be programmed
to take pages from the various input units according to the
programmed order to merge them 1nto one set of pages.

In the color split printing process, interruptions such as
paper jam, or other problems may occur. The present inven-
tion relates to methods for recovering from such interrup-
tions, particularly when an interruption occurs during merg-
ing. IT an mterruption occurs when printing the first sub-job
on the first printer, recovery 1s straightforward because no
merging 1s being carried out. This 1s done by clearing the
printer problem, resuming printing, and removing incorrectly
printed or duplicate sheets. Most printers have the ability to
resume printing at the appropriate point to ensure that a com-
plete set 1s produced.
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A method for recovering from an interruption during merg-
ing 1s now described with reference to FIGS. 1 and 2 and
using the following example. Assume that the print job
requires printing N sets of the document. N sets of the first
sub-document have been completely printed on the first
printer and the printed sheets have been placed in the paper
inserter unit of the second printer. The second printer has been
started to print the second sub-document and to merge the
sheets of the first sub-document, but an interruption occurs
during the printing and merging of the n™ set of the document
(where n=N). The recovery process described below 1s
executed on the second printer; specifically, the process 1s
governed a central processing unit (CPU) in the second
printer, which executes a program stored 1n a non-volatile
memory, such as a read only memory (ROM).

To recover from the interruption, the user first resolves the
device problem (FIG. 1, step S11), such as clearing the paper
jam, etc. The user then removes from the output tray of the
second printer the already printed and merged sheets of the
uncompleted n” set (step S12). The user may optionally
remove the sheets of the n—-1 sets of the document that have
been successiully completed. The user also removes from the
paper inserter unit the remaining sheets of the n” set of the
first sub-document until the beginning of the next set is
reached (step S13). The user may determine which sheet 1s the
last sheet of the n” set by looking at the last sheet of the first
sub-document 1n the paper inserter unit. Alternatively, the
printer may display an 1mage of the last sheet of the first
sub-document on 1ts display to assist the user 1n locating the
last sheet of the n” set of the first sub-document. During the
above process, the printer preferably displays messages to
instruct the user to perform steps S11 through S13. The user
then restarts printing and merging from beginning of the
(n+1)” set (step S14). This may be done by pressing an
appropriate key on the printer, preferable under the mstruc-
tion of the printer. The printer 1s programmed to restart print-
ing/merging from the beginning of the next set. Printing pro-
ceeds to completion (1.e. the printer prints N-n sets), at which
point all N sets of the document except for the n” set are
successiully printed. Next, the user completes the interrupted

" set (step S15) by performing a procedure shown in FIG. 2.

To complete the interrupted n” set, the user first places the
sheets of the uncompleted n™ set of the document (i.e. the
sheets that were previously removed form the output tray 1n
step S12) 1n the paper inserter unit of the second printer (step
S21), and 1ssues a command to resume (step S22). The printer
feeds the sheets of the un-completed n” set through the paper
inserter unit to count the number of sheets (step S23). Based
on the number of sheets, and based on the information regard-
ing the merging order of the two sub-documents which 1s
available from the second sub-job ticket, the printer identifies
the first sheet of the first sub-document after the point of
interruption (step S24). This sheet 1s determined by the pro-
gram to be the first sheet of the remaining portion of the first
sub-document to be merged into the second sub-document.
Then, the printer instructs the user to place the remaining
portion of the first sub-document, starting from the 1dentified
sheet, 1n the paper inserter unit (step S235). This may be done
by displaying an image of the identified sheet on the printer’s
display together with an instruction message. Normally, 11 the
interruption did not cause any sheets of the first sub-document
to be destroyed (for example, the paper jam occurred when
printing a sheet of the second sub-document, not when merg-
ing a sheet of the first sub-document), then the portions of the
first sub-document that the user previously removed from the
paper 1serter unit in step S13 will correctly begin with the
identified sheet. If, on the other hand, a sheet of the first
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sub-document was destroyed by the interruption (for
example, a paper jam occurred when feeding a sheet from the
paper mserter unit and destroyed the sheet), then the user will
need to re-print the destroyed sheet of the first sub-document
using the first printer. After placing the remaining portion of
the first sub-document in the paper inserter unit as instructed,
the userissues a command for the printer to start printing (step
S526). The printer resumes printing of the second sub-docu-
ment from the point of interruption, merging the sheets of the
first sub-document from the paper inserter unit, until the n™
set of the document 1s completed (step S27). This completes
the recovery process.

As an alternative to the counting steps S21 and S23, the
second printer may be programmed to store information
about the point of interruption, so that the printer can cor-
rectly 1dentify the first sheet of the first sub-document after
the point of interruption (step S24) without the counting steps
S21 and S23.

It can be seen that the recovery method described above
skips the interrupted n” set of the document and completes
the (n+1)” to N? sets before returning to the n” set. An
advantage of this process 1s that by restarting at the beginning
of the next set, it can be ensured that the (n+1)” to N? sets are
correctly printed and merged. Thus, even 1f the operator
makes an error when restarting the interrupted set, such as by
placing incorrect sheets of the first sub-document 1n the paper
inserter unit, the error will only affect the n™ set.

Of course, 11 only one set of the document 1s being printed,
or 1f the interruption occurs during printing of the last set, then
step S14 1n FIG. 1 will not be necessary.

The recovery method described above may be imple-
mented by software, firmware or hardware, and may be
implemented either on the printer that performs the merging
operation or on the server. If implemented on the server, the
server will cause the printer to display the various instructions
to the user.

The recovery method described above can be applied any
time when printing involves merging two sub-documents
together. Although color split1s used 1n the above description
as an example, the applications are not limited to color split.

While the embodiments have been described as being
applied 1n a print shop environment, the invention 1s not
limited to any physical setting of a shop, and can be applied to
a print shop system having a distributed setting where printers
at different locations are connected to a server.

It will be apparent to those skilled 1n the art that various
modification and variations can be made in the print shop
management method and apparatus of the present invention
without departing from the spirit or scope of the invention.
Thus, 1t 1s mntended that the present invention cover modifi-
cations and variations that come within the scope of the
appended claims and their equivalents.

What 1s claimed 1s:

1. A method for printing N sets of a source document, N
being a natural number, the source document having been
split into a first sub-document and a second sub-document,
the method comprising;:

(a) printing on a first printer N sets of the first sub-docu-

ment,

(b) placing printed sheets of the N sets of the first sub-

document 1n a paper nserter unit of a second printer;

(¢) starting a printing process on the second printer to print

N sets of the second sub-document while merging the
sheets of the first sub-document 1n the paper inserter unit
with printed sheets of the second sub-document accord-
ing to a predetermined merging order;
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(d) when an interruption occurs 1n the printing step (c)
during printing of an n” set of the second sub-document,
n being a natural number and n=N, performing a recov-
ery process including:

(d1) removing tfrom the second printer already printed and
merged sheets of the n set;

(d2) removing from the paper inserter unit any remaining
sheets of the n™ set of the first sub-document:

(d3) starting a printing process on the second printer to
print N-n sets of the second sub-document while merg-
ing the sheets of the first sub-document in the paper
inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order;

(d4) determining a point of interruption of the n” set;

(d5) 1dentifying a first sheet of the first sub-document after
the point of iterruption;

(d6) placing printed sheets of the n” set of the first sub-
document starting from the sheet identified 1n step (d5)
in the paper inserter unit of the second printer; and

(d7) starting a printing process on the second printer to
print the n” set of the second sub-document starting,
from the point of interruption while merging the sheets
of the n” set of the first sub-document in the paper
inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order.

2. The method of claim 1, wherein step (d4) includes:

(d8) placing 1n the paper inserter unit the already printed
and merged sheets of the n” set that were removed in
step (d1);

(d9) counting the sheets 1n the paper inserter unit by feed-
ing them through the paper iserter unit; and

(d10) based on a counting result of step (d9), determining
the point of interruption of the n™ set.

3. The method of claim 1, further including: after step (d5),
displaying an image of the first sheet of the first sub-document
alter the point of interruption on a display device.

4. The method of claam 1, wherein one of the first and
second sub-documents 1s a color sub-document and printed
on a color printer and the other one 1s a black and white
sub-document and printed on a black and white printer.

5. A method for producing N sets of a source document, N
being a natural number, the source document having been
split into a first sub-document and a second sub-document,
the N sets of the first sub-document having been printed on a
first printer, the method comprising:

(a) displaying an instruction message for a user to place

printed sheets of the N sets of the first sub-document 1n
a paper 1nserter unit of a second printer;

(b) starting a printing process on the second printer to print
N sets of the second sub-document while merging the
sheets of the first sub-document 1n the paper inserter unit
with printed sheets of the second sub-document accord-
ing to a predetermined merging order;

(c) when an interruption occurs in the printing step (b)
during printing of an n” set of the second sub-document,
n being a natural number and n=N, performing a recov-
ery process mncluding:

(c1) displaying an instruction message for the user to
remove from the second printer already printed and
merged sheets of the n™ sef;

(c2) displaying an instruction message for the user to
remove from the paper inserter unit any remaining
sheets of the n” set of the first sub-document:

(c3) starting a printing process on the second printer to
print N-n sets of the second sub-document while merg-
ing the sheets of the first sub-document in the paper

10

15

20

25

30

35

40

45

50

55

60

65

8

inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order;

(c4) determining a point of interruption of the n” set;

(c5)1dentitying a first sheet of the first sub-document after
the point of interruption;

(c6) displaying an instruction message for the user to place
printed sheets of the n” set of the first sub-document
starting from the sheet identified 1n step (c5) in the paper
inserter unit of the second printer; and

(c'7) starting a printing process on the second printer to
print the n™ set of the second sub-document starting
from the point of interruption while merging the sheets
of the n” set of the first sub-document in the paper
inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order.

6. The method of claim 5, wherein step (c4) includes:

(c8) displaying an instruction message for the user to place
in the paper inserter unit the already printed and merged
sheets of the n™ set:

(c9) counting the sheets in the paper mserter unit by feed-
ing them through the paper inserter unit; and

(c10) based on a counting result of step (¢9), determinming
the point of interruption of the n” set.

7. The method of claim 5, wherein step (c6) includes dis-
playing an image of the first sheet of the first sub-document
aiter the point of interruption on a display device.

8. The method of claim 5, wherein one of the first and
second sub-documents 1s a color sub-document and printed
on a color printer and the other one 1s a black and white
sub-document and printed on a black and white printer.

9. A computer program product comprising a computer
usable medium having a computer executable program code
embedded therein for controlling a data processing apparatus,
the computer executable program code configured to cause
the data processing apparatus to execute a process for pro-
ducing N sets of a source document, N being a natural num-
ber, the source document having been split into a first sub-
document and a second sub-document, the N sets of the first
sub-document having been printed on a {irst printer, the pro-
cess comprising:

(a) displaying an instruction message for a user to place

printed sheets of the N sets of the first sub-document 1n
a paper 1nserter unit of a second printer;

(b) starting a printing process on the second printer to print
N sets of the second sub-document while merging the
sheets of the first sub-document 1n the paper inserter unit
with printed sheets of the second sub-document accord-
ing to a predetermined merging order;

(¢) when an interruption occurs in the printing step (b)
during printing of an n” set of the second sub-document,
n being a natural number and n=N, performing a recov-
ery process mcluding:

(cl) displaying an istruction message for the user to
remove from the second printer already printed and
merged sheets of the n” set;

(c2) displaying an istruction message for the user to
remove Irom the paper inserter unit any remaining
sheets of the n™ set of the first sub-document:

(c3) starting a printing process on the second printer to
print N-n sets of the second sub-document while merg-
ing the sheets of the first sub-document in the paper
inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order;

(c4) determining a point of interruption of the n” set;

(c5)1dentitying a first sheet of the first sub-document after
the point of interruption;
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(c6) displaying an instruction message for the user to place
printed sheets of the n” set of the first sub-document
starting from the sheet identified 1n step (¢5) in the paper
inserter unit of the second printer; and

(c'7) starting a printing process on the second printer to
print the n™” set of the second sub-document starting
from the point of interruption while merging the sheets
of the n” set of the first sub-document in the paper
inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order.

10. The computer program product of claim 9, wherein step
(c4) includes:

(c8) displaying an instruction message for the user to place
in the paper inserter unit the already printed and merged
sheets of the n™” set:

(c9) counting the sheets 1n the paper inserter unit by feed-
ing them through the paper iserter unit; and

(c10) based on a counting result of step (¢9), determining
the point of interruption of the n” set.

11. The computer program product of claim 9, wherein step
(c6) includes displaying an image of the first sheet of the first
sub-document after the point of interruption on a display
device.

12. A method for printing N sets of a source document, N
being a natural number, the source document having been
split into a first sub-document and a second sub-document,
the method comprising:

(a) printing on a first printer N sets of the first sub-docu-

ment;

(b) placing printed sheets of the N sets of the first sub-
document 1n a paper nserter unit of a second printer;

(c) starting a printing process on the second printer to print
N sets of the second sub-document while merging the
sheets of the first sub-document 1n the paper inserter unit
with printed sheets of the second sub-document accord-
ing to a predetermined merging order;

(d) when an interruption occurs in the printing step (c)
during printing of an n” set of the second sub-document,
n being a natural number and n=N, performing a recov-
ery process mncluding:
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(d1) removing from the second printer already printed and
merged sheets of the n” set;

(d2) removing from the paper 1nserter unit any remaining
sheets of the n™ set of the first sub-document:

(d3) starting a printing process on the second printer to
print N-n sets of the second sub-document while merg-
ing the sheets of the first sub-document in the paper
inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order; and

(d4) after finishing printing the N-n sets in step (d3), start-
ing a printing process on the second printer to complete
the n” set of the second sub-document while merging
the sheets of the n” set of the first sub-document in the
paper inserter unit with printed sheets of the second
sub-document according to the predetermined merging,
order.

13. The method of claim 12, wherein step (d4) comprises:

(d5) placing 1n the paper inserter unit the already printed
and merged sheets of the n” set that were removed in
step (d1);

(d6) counting the sheets 1n the paper inserter unit by feed-
ing them through the paper inserter unit; and

(d7) based on a counting result of step (d6), determining
the point of interruption of the n™ set;

(d8) identifying a first sheet of the first sub-document after
the point of interruption;

(d9) placing printed sheets of the n” set of the first sub-
document starting from the sheet 1dentified 1n step (d8)
in the paper inserter unit of the second printer; and

(d10) starting a printing process on the second printer to
print the n™ set of the second sub-document starting
from the point of interruption while merging the sheets
of the n” set of the first sub-document in the paper
inserter unit with printed sheets of the second sub-docu-
ment according to the predetermined merging order.

14. The method of claim 12, wherein one of the first and

second sub-documents 1s a color sub-document and printed
on a color printer and the other one 1s a black and white
sub-document and printed on a black and white printer.
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